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(71) We, Imperial Chemical In- 
dustries Limited, Imperial Chemical 
House, Millbank. London SW1P 3JF, a 
British Company, do hereby declare the 
5 invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following 
statement: 

10 This invention relates to alumina and in 
particular to shaped bodies comprising 
alumina. 

According to the present invention there 
is provided a process for the preparation 
15 of a shaped body having at least one dimen- 
sion not greater than 100 microns compris- 
ing alumina or an alumina hydrate which 
includes the steps of 

(a) forming into the desired shape of 
20 body a composition comprising an 

aluminium compound decomposable 
to alumina, an organic polymer in an 
amount by weight less than the alu- 
minium compound and a solvent for 
25 both the aluminium compound and 
the organic polymer; 

(b) removing at least part of the solvent 
from the body so formed, and 

(c) subjecting the body to hydrothermal 
30 treatment to decompose at least par- 
tially the aluminium compound to 
alumina or an alumina hydrate. 

It is to be understood that the aluminium 
compound may form a true solution or a 
35 colloidal solution (a sol) with the solvent 
Preferably the composition contains at 
least twice as much aluminium oxide 
equivalent of the aluminium compound as 
organic polymer. More preferably the 
40 organic polymer comprises less than 10% 
by weight of the aluminium oxide equiva- 
lent of the aluminium compound, for ex- 
ample from 0.1% to 8% by weight 
The aluminium compound is preferably 
45 polymeric or capable of forming a poly- 



meric compound in solution; more prefer- 
ably it is a water-soluble compound, for 
example an aluminium salt which gives a 
viscous solution or sol in water. Con- 
veniently the water-soluble aluminium 50 
compound may be a compound selected 
from the group consisting of the chlorides, 
sulphates, acetates, formates, propionates, • 
oxalates, phosphates and nitrates or mix- 
tures thereof. Especially preferred are 55 
aluminium oxychloride, basic aluminium 
acetate, basic aluminium formate, basic 
aluminium nitrate, mixtures thereof or 
mixed compounds thereof. 

The solvent is preferably a polar solvent, $0 
for example an alcohol, especially methanol 
or ethanol, glacial acetic acid, dimethyl- 
sulphoxide or dimethylformamide. It is 
especially convenient to use water as the 
solvent Mixtures of solvents may be used. 65 

The organic polymer is preferably a 
water-soluble organic polymer, conveniently 
a non-ionic water-soluble organic polymer, 
a polyhydroxylated organic polymer or a 
natural water-soluble gum. The organic 70 
polymer is preferably thermally-stable under 
conditions of fibrising for example from 
ambient temperature to within several 
degrees of the boiling point of the solvent 
Examples of preferred organic polymers 75 
include: 

polyvinyl alcohol 

polyacrylamide and partially hydrolysed 
polyacrylamide 

polyacrylic acids 80 
polyethylene oxides 

carboxyalkyl celluloses, for example car- 
boxymethyl cellulose 

hydroxyajkyl celluloses, for example 
hydroxymethyl cellulose 85 
alkyl celluloses, for example methyl 
cellulose 

hydrolysed starches 
dextrans 

guar gum 90 
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polyvinyl pyrrolidones 
polyethylene glycols 
alginic acids 

polyisobutylene derivatives 
5 copolymers of polysiloxanes. for example 
with polyethylene oxide 
polyurethanes, and 
copolymers or mixtures thereof. 
Most preferred organic polymers are 
10 straight-chain polyhydroxylated organic 
polymers, for example polyvinyl alcohol 
(e.g. partially hydrolysed polyvinyl acetate); 
polyvmylpyrrolidone; or polyethylene oxide. 
Conveniently the molecular weight of the 
15 organic polymer is in the range 10 3 to 10 7 , 
preferably as high a molecular weight as is 
consistent with the ability of the organic 
polymer to dissolve in the solvent used in 
on ^ P rocess of the invention. For example, 
20 it is preferred for the polyvinyl alcohol or 
partially hydrolysed polyvinyl acetate to 
have a medium or high molecular weight, 
for example from 75,000 to 125,000, the 
polyethylene oxide to have a molecular 
25 weight of 10* to 10 8 and the polymers de- 
rived from cellulose to have a molecular 
weight of 10,000 to 50,000. 

It is preferred that the concentration of 
organic polymer in the composition be from 
30 0-1% to 10% by weight, more preferably 
from 0.5% to 3% by weight 

The composition may conveniently he 
prepared by dissolving the aluminium com- 
pound and the organic polymer in the sol- 
35 vent The order in which dissolution is 
carried out is not critical, and may be 
chosen for maximum convenience in each 
embodiment. An aqueous sol may con- 
veniently be made bjr hydrolysis or heating 
40 of an aqueous solution of the aluminium 
compound The aluminium compound or 
the organic polymer may be formed from 
suitable precursors, usually in the presence 
. of the solvent Thus the aluminium com- 
45 pound may be prepared by dissolving alu- 
minium hydroxide in the appropriate acid 
in such proportion to give a basic salt, for 
example AI £ (OH> 3 a may be made by dis- 
solving aluminium hydroxide in hydro- 
50 chloric acid, aluminium metal in aqueous 
hydrochloric acid or aluminium ethoxide 
in aqueous hydrochloric acid. 

The composition is prepared at any vis- 
cosity suitable for forming the composition 
55 into the desired shape of body. Viscosities 
of greater than 0.1 poise, for example from 
0.1 poise to 5000 poise, are generally con- 
venient for the processes of forming the 
shaped body. 
60 b The shaped body should consist of sec- 
tions thin, enough for the hydrothennal 
treatment to taie effect in a reasonable 
time. The shaped bodies most usefully 
prepared by the processes of the invention 
65 are therefore small particles and spheroids; 



SSS?n st ™ ctures and honeycombs and 
especially films, coatings and fibres, having 

ft a inn° ne - dimension n <* greater than 
about 100 microns. 

Any convenient method for forming the 70 
composition into the desired shape may be 
employed; for small particles and spheroids, 
spray-drying or prilling processes (for 
example m air or by an oil drop method) 
are suitable; for films, extrusion or casting 75 
techniques are convenient; for porous struc- 
. ..tures, a suitable foaming process or honey- 
comb formation technique may be used; for 
nores, any convenient method of fibrisine 
may be used, for example centrifugal spin- 80 
nmg, drawing, blowing, tack-spinning, ex- 
trusion through a spinneret or suitable com- 
bmations thereof. Fibrising by blowing is 
effected as hereinafter described. 

The viscosity of the composition used to 
form fibres is preferably one suited to the 
fibnsmg method employed. Conveniently 
the viscosity is in the range 0.1 to 3000 
poise, preferably 100 to 1000 poise when 
fibnsmg is effected by extrusion of the com- 90 
position through a spinneret to form a con- 
tinuous filament Fibrising of compositions 
of low viscosity, for example 0.1 to 100 
poise, is preferably carried out by a blow- 
ing process as hereinafter described. 95 

It is preferred to remove solvent from 
the formed body by evaporation, for ex- 
ample by heating at a temperature from 
30°C to 110°C, optionally under reduced 
pressure. ^ 

By hydrothennal treatment is meant the 
simultaneous action on the formed body of 
heat and water vapour. The hydrothennal 
treatment may be effected at the same time 
as the removal of solvent from the body, 105 
or as a subsequent separate step. 

Hydrothennal treatment of bodies pre- 
pared from aqueous solution may be 
effected by heating them above 100°C in 
an enclosed space so that the steam pro- no 
duced on dehydration of the bodies is avail- 
able to treat the bodies. It is preferred, 
however, to effect hydrothennal treatment 
with added steam at a temperature of at 
least 200°C It is preferred to use steam 115 
at a temperature of 200°C to 800°C, most 
preferably at a temperature of 250°C to 
500°C, for example about 350°G The time 
of heating in steam may be varied over wide 
limits; preferably heating times of two 12 a 
minutes to five hours are used, most pre- 
ferably two minutes to thirty minutes. The 
pressure of steam used may be varied 
widely, for example from 0.5 to 50 atmo- 
spheres, but the steam is most conveniently 175 
used at atmospheric pressure. The steam 
may contain other gases, for example air, 
it is preferable mat the proportion of other 
gases in the steam does not exceed 50% 
by volume and most preferably does not 130 
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exceed 10% at substantially atmospheric 
pressure. 

It is preferred to heat -the shaped body 
before treatment with steam in order to 
5 prevent condensation on the shaped body. 
While not -wishing to be restricted to 
any particular theory, we believe that in 
the hydrothermal treatment of bodies con- 
taining some water-soluble organic polymers 

10 water vapour prevents de-hydration of the 
polymer or its decomposition products and 
thereby avoids charring. Charring before 
the decomposition of the alumina com- 
pound is undesirable as, apart from pro- 

15 during a black colouration which is diffi- 
cult to remove entirely by calcination, it 
adversely affects the structure and physical 
properties of the alumina. In addition we 
believe that the hydrothermal treatment 

20 allows the alumina compound to decompose 
in a homogeneous manner, leading to a 
more uniform crystalline structure in the 
alumina produced. The presence of the 
organic polymer creates a greater porosity 

25 in the alumina and allows quiclcer removal 
of the anion which is released on decom- 
position. The presence of the organic poly- 
mer also appears to assist the action of 
steam used in the hydrothermal treatment 

30 in decomposing the aluminium compound. 
The shaped body may be further heated 
to a temperature greater than that of hydro- 
thermal treatment in order subsequently to 
complete decomposition of the aluminium 

35 compound to change the crystalline form of 
the alumina or to sinter the body. Thus 
the body may be heated at 50O°C to 
2000°C, preferably at 600°C to 1000°C, 
for a period from one minute to one hour. 

40 Heating may be carried out in stages, for 
example in successive steps of increasing 
temperature. Heating in the presence of 
air or oxygen is desirable when it is re- 
quired to oxidise any residual organic 

45 material present in the body. 

Various additives may be included in the 
shaped body, singly, or in combination, con- 
veniently by adding .them to the composi- 
tion from which the shaped body is formed. 

50 Additives may also be included on the sur- 
face of the body by any suitable treatment 
process. Examples of additives which may 
be included are: 

(a) alkaline earth compounds, for ex- 
55 ample compounds of magnesium or 

calcium, decomposable to alkaline 
earth oxides; 

(b) acid oxides, especially SiO z , B 2 0 3 or 
P 2 O fi , ZrO a or compounds which de- 

'60 compose to form acid oxides; 

(c) catalyst materials, for example Pt, Sb, 
Cu, Al, Pd, Ag, Ru, Bi, Zn, Rh, Ni, 
Co, Cr, Ti, Fe, V or Ma in elemental 
or compound form; 

65 (d) fluorides, for example HF, NaF or 



CaF 2 ; 

fe) alkali metal compounds for example 
compounds of lithium, sodium- or 
potassium; 

(f) reinforcing particles or fillers such as 70 
colloidal silica; 

(g) colouring agents, for example mor- 
dant dyes or pigments; 

(h) rare earth oxides or yttria or pre- 
cursors thereof. 75 

The catalyst material may be present on 
the external surface of the shaped body or 
it may be included within the body. In 
some embodiments, the catalyst material 
may be partly within the body and partly on 80 
its external surface. One or more catalyst 
materials may be present 

When at least part of the catalyst material 
is included in the body, it is convenient to 
disperse or dissolve the catalyst material, 85 
or a precursor thereof, in the composition 
from which the shaped body comprising 
alumina or alumina hydrate is formed. By 
precursor is meant a material which when 
suitably treated, for example by heating or 90 
reduction, will generate a catalyst material, 
directly or indirectly. Alumina or alumina 
hydrate bodies comprising a catalyst 
material may be used in a wide variety of 
catalytic processes as hereinafter described. 85 

The alumina in the shaped body is either 
non-crystalline or predominantly in its eta 
form or both. We believe that the process 
avoids the formation of other transitional 
crystal forms of alumina, for example chi- 100 
alumina, and prevents the formation of 
alpha-alumina at temperatures below 
100O°C and thereby improves the resistance 
to physical change on subjecting the body 
to temperature changes. The invention 105 
thus provides a shaped body having at least 
one dimension not greater than 100 microns, 
for example a fibre, of alumina substan- 
tially free of alpha-alumina when heated at 
a temperature of 800°C to 1200°C 110 

The preferred shaped body is a fibre 
formed by fibrising the composition by a 
suitable method. Fibrising by extrusion 
through a spinneret is especially useful in 
producing continuous fibres. Staple fibre 115 
is conveniently produced by centrifugal 
spinning, tack-spinning or blowing. Fibris- 
ing is most conveniently carried out at the 
ambient temperature, but if desired it may 
be carried out at any other temperature at 120 
which the fibrising composition is stable. 
For example, it may be convenient in some 
embodiments to vary the temperature in 
order to produce the viscosity of the com- 
position appropriate for fibrising. 125 

Fibrising by blowing comprises extruding 
the fibrising composition, especially an 
aqueous composition, through one or more 
apertures into at least one gas stream hav- 
ing a component of high velocity in the 130 
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direction of travel of the extruded composi- 
tion. The dimensions of the acerture 
through which the fibrising composition is 
extruded may vary widely. We prefer to 
5 use an aperture having at least one dimen- 
sion larger than 50 microns and smaller 
than 500 microns. The aperture may have 
a variety of shapes, for example we have 
used circular, triangular and star-shaped 
AU apertures. It is convenient in some embodi- 
ments to extrude the fibrising composition 
through a slit, which may be substantially 
straight or curved, ^or example in the case 
of an annular slit. A plurality of apertures 
15 may be used in one extrusion head. The 
material in which the aperture is formed 
may be chosen from a wide variety of sub- 
stances. A metal for example stainless 
steel or Monel (Monel is a Trade Mark), is 
20 especially useful. Owing to the fact that 
the fibrising composition may be at or near 
ambient temperature during extrusion and 
also that low extrusion pressures are used, 
it is convenient, especially from the point 
25 of view of cheapness, to use a plastics 
material in which to form the aperture; 
suitable plastics materials include poly- 
styrene, polypropylene, polyvinyl chloride 
and polytetrarluoroethylene. 
30 It is preferred to use two gas streams 
which converge at or near the point where 
the fibrising composition is extruded from 
the aperture; preferably the angle between 
the converging gas streams is from 30° to 
d5 60°. In preferred embodiments, gas streams 
emerge from slots on each side of a row 
of apertures or a slit; or a conically-shaped 
gas stream emerges from an annular slot 
arranged substantially concentrically around 
40 an annular extrusion slit Hie velocity of 
the gas stream may be varied over a wide 
range; we prefer to use velocities in the 
range of 40 to 1500 ft per second. Air is 
the preferred gas, most conveniently air at 
45 ambient temperature. 

The viscosity of the fibrising composition 
is preferably less than 3000 poise, most pre- 
ferably from 0.1 to 100 poise, especially 
when fibres of very small diameter are 
30 desired. 

The extruded composition is drawn down 
by the action of the gas stream upon it. A 
draw-down factor of about 20 is usual. In 
order for this draw-down to be effected. 
M especially for very fine fibres (e.g. 0.5-10 
microns), it is preferred that the viscosity 
of the extruded composition be maintained 
substantially constant, or not increased too 
much during the draw-down stage. This 
60 means that loss of solvent from and/or 
gelling of the composition should be suit- 
ably controlled. Such control may con- 
veniently be effected by a suitable choice of 
velocity, temperature or, more especially, 
65 the degree of saturation of solvent in the 



gas stream, or a combination of two or 
more of these factors. In order to reduce 
the loss of solvent from the composition to 
a minimum, as is normally required, it is 
useful to use a gas which is saturated, or 70 
almost so, e.g. above 60% saturation, with 
the solvent vapour. For fibrising aqueous 
compositions, a gas for example air, at a 
relative humidity of at least 80% is 
especially useful. 75 

The distance separating the point of 
emergence of the gas stream from the ex- 
trusion aperture should be as small as nos- 
sMe: we prefer that the distance between 
the closest edges of the aperture and the 80 
air slot be less than 0.25 mm. 

The pressure employed to extrude the 
nbrismg composition will depend on the 
viscosity of the composition, the size and 
shape of the aperture and the desired rate 85 
of extrusion. We find that pressures from 
16 to 120 lb per square inch absolute are 
convenient for compositions having vis- 
cosities up to about 100 poise. 

The fibre may be dried further after 90 
attenuation in the gas stream if required. 
The fibre is then subjected to hydrothermal 
treatment as hereinbefore described, pre- 
ferably after collection in the form of a 
loose blanket The fibre may also option- 95 
ally be subjected to further processing 
which may be required, for example it may 
be heated to complete the decomposition of 
the aluminium compound to alumina or 
alumina hydrate or to decompose any re- 100 
sidual organic polymer in the fibre, to 
change the crystalline form of the alumina 
or to sinter the fibre. Typically, the fibre 
may be heated at a temperature from 500°C 
. to 1200°C for a period of from one minute 105 
to one hour, preferably 500°C to 800°C 
for one minute to one hour. 

In embodiments where a fibre is pro- 
duced from an aluminium compound hav- 
ing an acid anion, for example aluminium 110 
oxychlonde, it is especially advantageous to 
contact the fibre with a basic substance, 
for example a basic amine but especially 
ammonia or a volatile amine, before, or 
simultaneously with, the hydrothermal 115 
treatment Most conveniently, this is done 
in the vapour phase and the fibres may be 
so treated before or after collection, for 
example in the form of a loose blanket In 
embodiments where the fibre is subjected 120 
to the basic substance, for example am- 
monia, before hydrothermal treatment, the 
fibres should preferably not be dehydrated, 
unless humidified air is mixed with the 
basic substance. The temperature at which 125 
the fibre is subjected to the basic substance, 
for example ammonia, should preferably 
be less than the temperature at which sub- 
sequent hydrothermal treatment is carried 
out For fibres prepared from aluminium 130 
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oxychloride, the treatment may conveniently 
be earned out at ambient temperature with 
humid air containing more than 50 parts per 
million by weight of ammonia or substan- 
5 tially pure ammonia. If the ammonia or 
other basic substance is mixed with the 
steam used in the hydrothermal treatment, 
we find that considerably large amounts, are 
required to produce the desired effect on 

10 the fibre. The use of ammonia is particu- 
larity desirable in. embodiments in which 
an organic polymer is used which chars de- 
spite the hydrothermal treatment e.g. poly- 
ethylene oxide. 

15 The precise mechanism whereby the use 
of a basic substance assists the process is 
not fully understood, but it is believed that 
the release of acid anion is assisted by the 
formation of a soluble substance which is 

20 more easily removed in the hydrothermal 
treatment. 

In general, it is found that by the use of 
a basic substance, especially ammonia, 
fibres are obtained having a higher BET 

25 surface area after calcination and in which 
the alumina has a smaller mean crystallite 
size after calcination than otherwise obtain- 
able. ■ Fibres in which the alumina has a 
crystallite size of 40-70 Angstrom units are 

30 obtained, and furthermore these sizes are 
substantially maintained for considerable 
periods of time for example up to six hours 
when the fibre is heated at 900°C 
Various additives as hereinbefore de- 

35 scribed may be included in or on the ex- 
ternal surface of a fibre prepared according 
to the invention, singly or in any combina- 
tion, conveniently by adding them to the 
fibrising composition or by including them 

40 on the surface of the fibre by any suitable 
treatment process. 

Thus the fibres may be coated with a 
size, such as polyvinyl alcohol or stearic 
acid. They may be immersed in a solution 

45 of ethyl silicate, washed and heated to give 
a fibre containing silica. They may also 
be . soaked in solutions of metal compounds, 
for example magnesium ethoxide in ethanol, 
and the treated fibres heated to give a fibre 

50 containing additional refractory metal oxide. 
The fibres may be "given a silicone treat- 
ment, for example by applying a chloro- 
silane (in vapour or solution form) to the 
fibre surface. 

55 Especially conveniently a catalyst 
material may be dispersed in the fibrising 
composition by dissolving it, or its pre- 
cursor, in the said composition. In pre- 
ferred embodiments of the invention water- 

60 soluble materials for example salts of cata- 
lytic metals, especially metal nitrates, are 
dissolved in aqueous fibrising compositions. 

Dispersion of the catalyst material in the 
fibrising composition may also conveniently 

65 be carried out by mixing insoluble or partly 



soluble particulate catalyst material with the 
fibrising composition. The means size of 
particles thus dispersed should be smaller 
than the mean diameter of the fibre pro- 
duced, and more particularly the particles 70 
should be of colloidal size. 

Any desired quantity of catalyst material 
may be dispersed in the fibrising composi- 
tion provided that the fibre formed is still 
sufficiently strong and coherent for use as 75 
a fibrous catalyst We find that up to 
about 10% of a catalyst material may be 
incorporated in the fibre without serious 
deterioration in fibre properties. 

It is preferred that the catalyst material 80 
be chemically compatible with the consti- 
tuents of the fibrising composition. When 
the fibre is heated as herein described, it is 
preferable for the catalyst material to be 
stable at the temperature of heating. In the 85 
case of a catalyst material precursor, it is 
frequently convenient for the catalyst to be 
formed from the said precursor during 
heating of the fibre. 

The catalyst material may be incor- 90 
porated into the fibre by soaking the said 
fibre in a solution of the catalyst material 
or a catalyst material precursor in a suitable 
solvent and subsequently removing the said 
solvent from the fibre. Water is a suitable 95 
solvent for many catalyst materials or their 
precursors, for example metal salts. A fibre 
may be soaked before or after it is heated 
to form a fibre of different composition as 
herein described. 100 

The catalyst material may conveniently 
be deposited in a suitable form on at least 
part of the fibre surface. For this purpose 
it may if desired, be bonded to the said 
surface by means of a binding agent, which 105 
may itself be a catalyst material, for 
example aluminium phosphate. Bonding 
may also be effected by means of an appli- 
cation of fibrising composition to the said 
surface or to the catalyst material or both. HO 
and removal of the solvent of the said 
composition. 

In embodiments in which no binder is 
used to assist adherence of the catalyst 
material to the fibre surface, it is often pos- 115 
sible to bring about some chemical inter- 
action between the catalyst material and the 
fibre to improve bonding. In most embodi- 
ments of the invention, however, it is 
satisfactory merely to deposit the catalyst 120 
material on the fibre surface in a form 
sufficiently fine that the normal forces of 
physical attraction take effect Thus it is 
convenient to deposit the catalyst material 
from a mist or vapour comprising the 125 
catalyst material or its precursor. Most 
conveniently the catalyst material or its pre- 
cursor is deposited on the fibre surface by 
treating the said surface with a dispersion 
comprising the catalyst material or its pre- 130 
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cursor and a suitable liquid and drying. A 
solution of the catalyst material or its pre- 
cursor m a volatile solvent is especially 
useful. In cases where the catalyst material 
5 is dispersed in a liquid which does not dis- 
solve it, is preferred that the catalyst 
material he in a finely-divided form, most 
prererably having a mean size less than 
(o micron. 

10 The fibre comprising a catalyst material 
may be further treated, for example to 
bring about desired changes in the catalyst 
material. For example, in cases where a 
catalyst material precursor has been incor- 
15 porated in or on the fibre, it will be neces- 
sary to generate the active catalyst material 
by a suitable process. The processes norm- 
ally used include chemical reaction to form 
a different compound, reduction and heat- 
20 rng. ^ Some of these processes, especially 
heating, may be combined with hydro- 
thermal treatment or heating the fibre to 
decompose the aluminium compound or the 
organic polymer of the fibrising composi- 
25 tion. Treatment of the fibre to achieve 
desirable physical changes in the catalyst 
material may also be carried out; for 
example, changes in surface area or crystal 
structure may be desirable to achieve 
30 specific catalytic effects. Treatment of the 
fibre to eliminate undesirable substances, for 
example catalyst poisons, may be useful 
in some embodiments. 
The invention thus provides a fibre com- 
35 prising alumina or an alumina hydrate 
which may be in continuous or discon- 
tinuous lengths, although discontinuous 
fibres may have very high ratios of length 
„ to diameter, for example greater than 5000. 
40 The fibres are generally of small diameter 
typically from 0.5 to 5.0 microns. As a 
result of the avoidance of formation of 
undesirable crystal forms of alumina as 
hereinbefore referred to, the fibres show 
45 remarkable resistance to physical change at 
high temperature, for example from 700°C 
to 1200°C In general, the fibres heated at 
500°C to 800°C do not have a very high 
ffn surface area, a BET surface area of less 
50 than 50 m 2 /g being consistently observed, 
and figures of 5 m 3 /g to 30 nr/g being the 
usual measured range after one hour of 
heating at 500°C to 800°C The fibres 
may be collected as individual fibres or 
55 they may be collected in the form of a 
yarn, mat blanket or felt Mats, blankets 
or felts are conveniently formed by collect- 
ing the fibres on a moving band, preferably 
a band of foraminous material, for example 
60 steel mesh. The fibres may be collected on 
a mould to provide a shaped felt. If desired 
the fibres may be bonded together, for 
example by collecting the fibres before they 
are dry and heating the resultant mat or 
• 65 felt Bonding may also be effected by the 



use of a binding agent The mat or felt 
may ue compressed, if desired, for example 
^K"" "? The invention is 

Fibres spun into yarn may be made up as 70 

t The fibres produced according to the 
invention may be used for a variety of pur- 
poses. They may be used, for example, as 
high temperature insulation materials or as 75 
catalyst supports in high temperature reac- 
tions The fibres may generally be used 
as fillers; reinforcement for resins, metals 
and ceramics: filters; catalyst supports or 
fibrous catalysts. ^ 1 8Q 

Fibrous catalysts according to the inven- 
tion comprising the metals copper, 
ruthenium, nickel, palladium platinum or 
silver, or combinations thereof, are especi- 
ally useful in processes such as the foUow- rs 
ing: OJ 
dehydration of alcohols 
methanol syntheses 
reduction of nitrobenzene 
ammonia decomposition on 
steam reforming of naphtha or natural gas 
hydrogenation of olefins, aromatics, nitrides 
fats and oils 

sulphur dioxide oxidation 
hydrodealkylation 0 - 
methane ammoxidation 
ethylene oxide from ethylene 
formaldehyde from methanol. 

Semiconductor oxides are useful catalyst 
materials. For example, CrA "eta" 100 
alumina may be used for paraffin dehydro- 
genation or naphtha reforming: 

Metallic halides, for example Cu Ck 
Sba 3 . A1C1 3 or Qa provide fibrous 
catalysts which are useful for a variety of 105 
cnlonnation and oxychlorination reactions 
or isomerisation of paraffins, olefins and 
aromatics. 

Organo-metallic catalysts may be best 
employed in the invention by soaking or 110 
coating of the pre-formed fibre. The 
fibrous catalysts are useful in producing 
ethylene oligomers polyethylenes and poly- 

w^^ Me ^^ ca i? onyls for exa mple 
HcO(CO) 4 , provide fibrous catalysts suitable 115 
for carrying out OXO processes. 

The fibrous catalysts, especially those 
containing platinum, palladium, molyb- 
denum. CpA, VA, or CrA, MhO* 
Fe A or NiO, or combinations thereof, may 120 
be used in the treatment of car exhaust 
gases, for example in an afterburner. 

Other catalytic materials found useful 
include: 

cobalt molybdate in* 
nickel molybdate 
bismuth molybdate 
copper molybdate 
zinc chromite 

cobalt oxide, CoA. 130 
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Fibrous catalysts according to the inven- 
tion are advantageous owing to their high 
external surface areas; they are heat- 
resistant and mechanically strong. 
5 The invention is thus useful in producing 
shaped bodies comprising alumina or 
alumina hydrate, especially fibres which 
may be of very small diameter, dense, white, 
strong and of high modulus. The bodies, 
10 especially the fibres, may conveniently be 
used, for example as high temperature 
insulating materials, fillers, as reinforce- 
ment for resins, metals and ceramic 
materials, inert filters, catalysts or catalyst 
15 supports. 

The invention is illustrated, but not 
limited, by the following Examples : 
Example 1 
A solution was prepared from the follow- 
20 ing components : 

150 g aluminium oxychloride solution in 

water (20% w/w Al a 0 3 ) 
89 g polyvinyl alcohol solution in water 
(2% w/w PVA) 
25 0.4 g glacial acetic acid. 

Analysis of the aluminium oxychloride 
solution gave an A1:Q ratio of 1.8:1. 

The solution was filtered and evaporated 
to a viscosity of 20 poise. Fibres were 
30 formed by extrusion through 250 micron 
holes followed by attenuation of the liquid 
jets so formed "with convergent streams of 
saturated air. The fibres so formed reached 
the glassy-gel state at a diameter of three. 
35 microns as a result of evaporation by 
entrained secondary air. 

The fibres were collected, dried at 100°C 
and heated for fifteen minutes at 350°C 
in an atmosphere of steam, followed by 
40 treatment in air at 300 °C for five minutes. 
The products were strong, white and 
flexible, with a mean diameter of between 
2 and 3 microns, and a specific BET 
surface area of 8 nr/g as measured by 
45 nitrogen absorption. 

A sample of these fibres was heated for 
26 hours at 1000°C after which they were 
shown to have retained their strength and 
flexibility. 
50 Example 2 

Fibres were prepared from a solution as 
in Example 1 but from a fibrising composi- 
tion in which additionally 3 g of anhydrous 
magnesium chloride had been dissolved. 
55 The fibres so formed were subjected to 
steam for thirty minutes at 350°C at atmos- 
pheric pressure and fired to 1000°C in air 
for five minutes to give strong, white, 
flexible fibres. No trace of alpha-alumina 
60 was detected by X-ray diffraction. 

Example 3 
An aqueous solution of aluminium 
oxychloride having an A1:C1 ratio of 1.8:1 
was prepared by dissolving powdered 
65 aluminium metal in hydrochloric acid at 



80°C to give a viscosity of 0.42 poise and 
a solids content as A1 2 0 3 of 26%. To this 
solution sufficient polyvinylpyrrolidone of 
molecular weight 700,000 was dissolved by 
stirring to give 6% by weight of polyvinyl- 70 
pyrrolidone based on the alumina content 
of the solution. The viscosity of the solu- 
tion after three days was 10.2 poise. 

This solution was spun into fibres by 
extruding through a small hole to form a 75 
liquid jet, attenuating this jet to approxi- 
mately 4 microns with saturated air, and 
drying the jet with air at a relative humidity 
of 50% to form a fibre. The fibre was 
heated for fifteen minutes at 350°C in 80 
steam at atmospheric pressure and fired for 
fifteen minutes at 800°C to give an alumina 
fibre of specific BET surface area of 5 
m a /g. A similar sample of fibre heated 
similarly but in air at a relative humidity 85 
measured at room temperature of 40% 
gave a surface area of 22 m 2 /g. 

Example 4 

To a sample of solution prepared as in 
Example 3 containing 40 g of AlAb 5.66 g 90 
of anhydrous nickel chlorine were added. 
The viscosity rose to 75 poise after 24 
hours. The solution was diluted with water 
to a viscosity of 20 poise and spun into 
fibre as described in Example 3. 95 

The fibres were heated to steam at 350°C 
and fired at 850°C to give a strong slightly 
greenish fibre with high catalytic activity. 
A sample of this fibre used at a GHSV 55 
at a temperature of 450°C converted 78% 100 
by weight of the nitrogen of an exhaust gas 
mixture produced from a car engine operat- 
ing at an air-fuel ratio of fourteen. 
Example 5 

A solution by aluminium chlorohydrate 105 
was prepared by dissolving aluminium 
metal in hydrochloric acid to give an A1:Q 
ratio of 1.8:1. Sufficient high-molecular 
weight polyvinyl alcohol (cold water soluble 
grade) was dissolved to give 4% by weight 110 
solution of polyvinyl alcohol based on the 
alumina content of the solution. 

The solution was evaporated to a 
viscosity of 50 poise measured at room tem- 
perature and allowed to age overnight to 115 
give a viscosity of 600 poise. The viscous 
solution was extruded through a spinneret 
into air at ambient temperature and the 
filament so formed was wound up on a 
drum to give a reel of fibre having a mean 12O 
diameter of 11.2 microns. 

The fibres were removed from the drum, 
dried at 120°C and placed in a furnace at 
350°C which was purged with steam. The 
fibres were removed after one hour and 125 
found to be golden brown with a -mean 
diameter of 9.3 microns. Tensile test 
measurements showed that the fibre had a 
mean tensile strength of 70,000 pounds per 
square inch absolute with a standard devia- 130 
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tion of 20,000 pounds per square inch 
absolute and a tensile modulus of 7 x 10° 
pounds per square inch absolute. On heat- 
ing in air to 500°C for one hour, the tensile 
5 strength increased to 120,000 pounds per 
square inch absolute which was retained 
after one hour at 800°C However after 
the 800 °C treatment the tensile modulus 
had risen from 9 x 10° pounds per square 

10 inch absolute to 15 x 10° pounds per square 
inch absolute, and the mean fibre diameter 
had shrunk to 7.9 microns. At 300°C the 
X-ray diffraction pattern characteristic of 

^ eta-alumina had developed. 

Example 6 
A spinning solution was prepared by dis- 
solving in water polyethylene oxide with a 
molecular weight of 300,000 and aluminium 
20 chlorohydrate powder. The solution con- 
tained 28% w/w equivalent of alumina 
Alb0 3 , and 1% w/w of the organic polymer 
and had a viscosity measured at 25°C of 
15 poise. 

25 Fibres were spun from the solution by 
extruding from small holes into a high- 
velocity stream of air at 90% relative 
humidity, which subsequently entrained air 
at ambient humidity. Fibres with a mean 

30 diameter of four microns were collected on 
a gauze. 

The fibres were heated for 15 minutes at 
350°C in a stream of steam containing 10% 
by volume of ammonia. After this treat- 

35 ment the A1:Q ratio in the fibre was 
reduced from 2 : 1 to 20 : 1. The fibres were 
subsequently calcined at 900° for J hour 
to give strong white flexible products with 
an average crystallite size of 50 A in the 

40 eta alumina phase, and a mean pore radius 
by the BET nitrogen adsorption method of 
27 A. 

Example 7 
Fibres were spun as described in Example 

45 6 from an aqueous solution containing 1% 
w/w of polyethylene oxide (molecular 
weight 300,000), 28% w/w A1 2 0 3 and an 
A1:C1 atomic ratio of 2:1 in the solution. 
The fibres were collected on a wire belt 

50 and passed through a chamber through 
which flowed air containing 2000 parts per 
million of ammonia. After this treatment 
the fibres had picked up 4% w/w of 
ammonia and spots of ammonium chloride 

55 could be observed on the fibre surface when 
viewed under a microscope. The fibres 
were then carried on the belt into a steam 
atmosphere at 400°C, where they remained 
for five minutes. They were subsequently 

60 calcined in air at 900°C for ten minutes. 
The product fibres were strong, white and 
flexible and had a BET surface area of 
150 m 2 /g when dehydrated at 280°C The 
crystallite size of the fibres was 50 A after 

65 further calcination at 9G0°C for one hour. 



Example 8 

Fibres spun and collected in the manner 
described in Example 6 were treated with 
a stream of dry air containing 100 parts per 
million of ammonia for three minutes at 7Q 
room temperature. On analysis these fibres 
had picked up only 0.2% ammonia by 
weight On repeating the experiment using 
100 parts per million of ammonia in air 
at ambient humidity (about 70% RH) the 75 
ammonia pick-up was 2.7% by weight, and 
on steaming for five minutes at 380°C and 
calcination at 900°C for fifteen minutes a 
strong white product was obtained with an 
average crystallite size of 60 A as measured 80 
by standard X-ray methods. 

Example 9 

Fibres were prepared from three aqueous 
solutions of aluminium oxychloride con- 
taining 3% by weight (based on the 85 
alumina equivalent) of polyvinyl pyrrolidone 
(K 60 grade) and each of the following 
additives. 

(a) basic zirconium acetate solution 
sufficient to provide 5% ZrO a by weight 90 
(based on the alumina equivalent) 

(b) dilute orthophosphoric acid solution 
sufficient to provide 5% P 2 O s by weight 
(based on the alumina equivalent) 

(c) boric acid solution sufficient to provide 95 
5% B=A by weight (based on the 
alumina equivalent) 

In each case the solutions were evapo- 
rated on a rotary vacuum evaporator to 
give a viscosity of 15 poise and spun into 10C 
fibres of mean diameter five microns by 
the blow-spinning method described iri 
Example 6. The fibres were collected, dried 
at 100°C and heated in a steam atmosphere 
at 350°C for fifteen minutes. The products 105 
were fired at 900 e C for fifteen minutes. 

The fibrous samples were further tested 
in a hot stage X-ray apparatus under 
similar conditions and the temperature was 
noted at which the first sign of alpha 110 
alumina was detected, with the following 
results: 

(a) A1 2 0 3 5% ZrO s 1170°C 

(b) A1 3 0 3 5% P a O s 1100°C 

(c) A1A 5% BA 1070°C 115 
In each case the major phase below the 

temperature indicated above was eta 
alumina, although with the fibre containing 
boric acid (c) a minor chi alumina phase 
was also detected. 120 

Example 10 

A ceramic catalyst-support matrix con- 
sisting of a cube of side one inch and 
parallel channels with triangular cross 125 
section weighed 12 g. contained a planar 
surface of 200 cm 2 and a surface area by 
the BET nitrogen method of 0.5 m 2 /g. 

The matrix was coated with a thin film 
of alumina by dipping it into an aqueous 130 
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solution containing the following com- 
ponents: 

100 g Aluminium oxychloride (23.5% by 
weight based on A1A, Al : Q ratio 
5 2:1) 

1 g Chloro platinic acid 
1 g Polyvinyl pyrrolidone (X 90 grade) 
0.1 g Glacial acetic acid. 
The matrix was allowed to drain and was 
10 dried at 10Q°C, and introduced into an 
oven with a pure steam atmosphere at 
380°C After five minutes the matrix was 
withdrawn and fired at 9C0°C for fifteen 
minutes. 

15 On cooling the matrix had increased in 
weight by 0.3 g and BET surface area 
measurement now gave a surface area of 
4.3 m 2 /g based on the total weight of the 
matrix.. 

20 Example 21 

A high molecular weight water-soluble 
polyvinyl alcohol ('Elvanor 50-42) was 
dissolved in aqueous commercial aluminium 
oxychloride solution, to give a level of 6% 

25 PVA by weight based on AlA- The Al: Q 
ratio in the solution was 2:1. 

The solution was filtered and evaporated 
on a rotary vacuum evaporator to a 
viscosity of 20 poise. The solution was 

30 fibrised using the blow-spinning method 
described in Example 8 to give fibres with 
a mean diameter of four microns. 

The fibres were collected, dried for five 
minutes at lOCC and heated in a steam 

35 atmosphere for fifteen minutes at 360°G 
Differential Thermal Analysis (DTA) on the 
fibres showed a strong sharp exotherm at 
880°C, which X-ray analysis showed to be 
caused by crystallisation of the fibre to 

40 the eta alumina phase. Furthermore, hot- 
stage X-ray investigation showed that the 
first trace of alpha alumina was formed at 
920°C on heating at a rate of 50°C/hour. 
A sample of the pale yellow-brown 

45 steamed fibres was heated directly at 900°C 
for 15 minutes to give a strong white pro- 
duct, with a surface area by the BET 
method of 70 m a /g. 

Example 12 

50 Fibres were spun as in Example 6 from 
an aqueous aluminium oxychloride solution 
(2:1 Al:d ratio) containing 1% w/w poly- 
vinyl pyrrolidone. The solution contained 
23.5% AI 2 O s equivalent The fibres were 

55 dried and then heated in steam at 400°C 
for five minutes and fired at 900°C for ten 
minutes to give a strong white product with 
a surface area of 30 nr/g. 

Example 13 

60 Fibres were spun from an aqueous solu- 
tion of aluminium oxychloride and poly- 
vinyl alcohol as in Example 11 but with 
only 3% PVA w/w A1A- When these 
fibres were dried and steamed at 360°C for 

65 fifteen minutes the resultant fibres gave a 



DTA exotherm at 360°C However on 
steaming for 30 minutes at 360°C die 
exotherm temperature increased to 880°C 
and increased in relative peak height to give 
a result similar to that obtained in Example 70 
11. 

Example 14 
A glassy material was obtained by 
evaporation of an aqueous solution of poly- 
vinyl alcoboi (low-molecular weight) an 75 
aluminium oxychloride solution in which 
the Al: Q. ratio was 2:1. The glass con- 
tained 3% PVA by weight based on AlA- 
The glass was dried at 100°C t and ground 
at room temperature to a fine powder. The 80 
powder was heated in a fluidised bed at 
400°C in steam for fifteen minutes, and 
fired in a crucible at 900°C for fifteen 
minutes. The resultant white powder had 
a BET surface area of 100 m a /g. 85 

Example 15 
Fibres produced from an aqueous 
aluminium oxychloride solution containing 
polyethylene oxide as in Example 6, were 
collected on . a gauze and treated with 90 
triethylamine vapour. Air was bubbled 
through triethylamine in a * Dreschel' 
bottle, passed through the collected fibre 
mass, then vented into a fume hood The 
fibres were heated in steam at 350°C for 95 
fifteen minutes, and subsequently calcined 
in air at 900°C for fifteen minutes to give 
a strong white product with a mean 
crystallite size of 60 Angstroms as deter- 
mined by X-ray line broadening methods, loo 

Example 16 
An aqueous solution of polyvinyl alcohol 
('Elvanol' 50-42), was mixed with an 
aqueous commercial aluminium oxychloride 
solution having an Al:<3 ratio of 2:1, and 105 
the solution was evaporated to give a 
viscosity of 20 poise. The solution had an 
equivalent alumina content of 26% and a 
polyvinyl alcohol content of 2% w/w on. 
the solution. Sufficient ferric chloride 110 
hexahydrate was co-dissolved to give a one 
half percent iron content based on the 
alumina content 

The fibre was spun as described in 
Example 6, collected, dried at 100°C and 115 
steamed at 360 °C for fifteen minutes. On 
calcination at 900°C all the carbonaceous 
material was burned-out within five minutes. 

Example 17 
Fibres prepared as in Example 8 were 120 
calcined for a further half nour at 900°C 
and then treated with a 5% solution of 
chloropktiaic acid which had been adjusted 
with dilute ammonia solution to a pH of 
10. The fibres were washed, dried heated 125 
at 400 °C and then tested in a car-exhaust 
oxidation cartridge. After fifty hours run- 
ning at temperatures up to 800°C the fibres 
had retained their strength and maintained 
a surface area of 60 m a /g. \2Q 
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WHAT WE CLAIM IS:— 
" 1. A- process for the preparation of a 
shaped body having at least one dimension 
not greater than 100 microns comprising 
5 alumina or an alumina hydrate which in- 
cludes the steps of 
(a) forming into the desired shape of 
body a composition comprising an 
aluminium compound decomposable 
10 to alumina, an organic polymer in 
an amount by weight less than the 
aluminium compound and a solvent, 
for both the aluminium compound 
and the organic polymer; 
15 (b) removing at least part of the solvent 
from the body so formed, and 
(c) subjecting the body to hydrothermal 
treatment to decompose at least par- 
tially the aluminium compound to 
20 alumina or an alumina hydrate. 

2. A process as claimed in claim 1 
wherein the organic polymer comprises less 
than 10% by weight of the aluminium oxide 
equivalent of the aluminium compound. 
25 3. A process as claimed in claim 2 where- 
in the organic polymer comprises from 0.1% 
to 8% by weight of the aluminium oxide 
equivalent of the aluminium compound. 

4. A process as claimed in any one of the 
30 preceding claims wherein the aluminium 

compound is selected from the group con- 
sisting of the chlorides, sulphates, acetates, 
formates, propionates, oxalates, phosphates 
and nitrates of aluminium or mixtures there- 
35 of.. 

5. A process, as claimed in any one of 
the preceding claims wherein the aluminium 
compound is aluminium oxychloride, basic 
aluminium acetate, basic aluminium form- 

40 ate, basic aluminium nitrate or mixtures 
thereof. 

6. A process as claimed in any of the 
preceding claims wherein the solvent is 
water. 

45 7. A process as claimed in any one of the 
preceding claims wherein the organic poly- 
mer is water-soluble. 

8. A process as claimed in any one of 
the preceding claims wherein the organic 

50 polymer is a straight-chain polyhydroxyl- 
ated polymer. 

9. A process as claimed in any one of the 
preceding claims wherein the organic poly- 
mer is partially hydrolysed polyvinylacetate 

55 °r polyvinylalcohol. 

10. A process as claimed in any one of 
claims 1-7 wherein the organic polymer is 
polyvinylpyrrolidone or polyethylene oxide. 

11. A process as claimed in claim 9 
60 wherein the partially hydrolysed polyvinyl- 
acetate or polyvinylalcohol has a molecular 
weight of 75,000 to 125,000. 

12. A process as claimed in claim 10 
wherein the polyethylene oxide has a mole- 

65 cular weight of 10* to 16°. 



13. A process as claimed in any one of 
the preceding claims wherein the viscosity of 
the composition is from 0.1 poise to 5000 
poise. 

14. A process as claimed in any one of 70 
the preceding claims wherein the hydro- 
thermal treatment is effected at a tempera- 
ture of at least 200°G 

15. A process as claimed in claim 14 
wherein the hydrothermal treatment is 75 
effected at a temperature of 250°C to 500°G 

16. A process as claimed in any one of 
the preceding claims wherein the duration of 
the hydrothermal treatment is from 2 
minutes to 30 minutes. gp 

17. A process as claimed in any one of 
the preceding claims wherein the shaped 
body is heated subsequent to hydrothermal 
treatment 

18. A process as claimed in claim 17 85 
wherein the shaped body is heated at 500°C 

to 2000°C 

19. A process as claimed in any one of 
the preceding claims wherein the composi- 
tion comprises additionally an alkaline earth 90 
compound decomposable to an alkaline 
earth oxide. 

20. A process as claimed in any one of 
the preceding claims wherein the composi- 
tion comprises additionally an acid oxide 95 
or ^ a- compound decomposable to an acid 
oxide. 

21. A process as claimed in any one of 
the preceding claims wherein the composi- 
tion comprises additionally a catalyst 100 
material. 

22. A process as claimed in claim 21 
wherein the catalyst material is Pt, Sb, Cu, 
Al, Pd, Ag, Ru, Bi. Zn, Rh, Ni, Co. Cr, Ti, 
Fe, v or Mtt in elemental or compound 105 
form. 

23. A process as claimed in any one of 
the preceding claims wherein a fibre is 
formed by fibrising the composition. 

24. A process as claimed in claim 23 110 
wherein fibrising is effected by centrifugal 
spinning, blowing, tack-spinning, or extru- 
sion through a spinneret 

25. A process as claimed in claim 24 
wherein fibrising is effected by blowing. 115 

26. A process as claimed in claim 25 
wherein fibrising by blowing comprises ex- 
truding the fibrising composition through 
one or more apertures into at least one gas 
stream having a component of high velocity 120 
in the direction of travel of the extruded 
composition. 

27. A process as claimed in claim 26 
wherein two gas streams converge at or near 
the point where the composition is extruded 125 
from the aperture. 

28. A process as claimed in claim 27 
wherein the angle between the converging 
gas streams is from 30° to 60°. " 

29. A process as claimed in any one of 130 
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claims 26-28 wherein the gas is more than 
60% saturated with the solvent vapour. 

30. A process as claimed in any one of 
claims 26-29 wherein the gas is air. 
5 31. A process as claimed in claim 30 
wherein the air is at a relative humidity 
of greater than 80%. 

32. A process as claimed in any one of 
claims 23-31 wherein the fibre is contacted 

10 with a basic substance before, or simultane- 
ously with, the hydrothermal treatment. 

33. A process as claimed in claim 32 
wherein the basic substance is ammonia or 
a volatile amine. 

15 34. A process as claimed in any one of 
claims 32 or 33 wherein the basic substance 
is in the vapour phase. 

35. A process as claimed in any one of 
claims 32-34 wherein the fibres are contacted 

20 with the basic substance after collection. 

36. A process as claimed in any one of 
claims 32-35 wherein the temperature of 
treatment with the basic substance is lower 
than the temperature at which subsequent 

25 hydrothermal treatment is carried out 

37. A process as claimed in any one of 
claims 32-36 wherein an aqueous solution 
of aluminium oxychloride is fibrised and the 
fibre subjected to humid air containing 

30 more than 50 pars per million of ammonia 
or substantially pure ammonia. 

38. A process as claimed in any one of 
claims 23-37 wherein the fibre is heated 
further after the hydrothermal treatment at 

35 a temperature from 500°C to 1200°G 

39. A process as claimed in any one of 
claims 23-38 wherein a catalyst material or 
a precursor thereof is dissolved in the 
fibrosing composition. 

40 40. A process as claimed in any one of 
claims 23-39 wherein particulate catalyst 
material or a precursor thereof is disposed 
in the fibrising composition. 

41. A process as claimed in any one of 
45 claims 23-40 wherein the fibre is treated 

with a dispersion or solution of a catalyst 
material or a precursor thereof in a volatile 
liquid, and dried. 

42. A process according to claim 1 for 
50 the preparation of a shaped body of thin 

cross section substantially as described 
herein. 



43. A process according to claim 1 for the 
preparation of a shaped body of thin cross 
section substantially as described in Ex- 55 
amples 1-5. 

44. A process according to claim 1 for 
the preparation of a shaped body of thin 
cross section substantially as described in 
Examples 6-17. 60 

45. A shaped body having at least one 
dimension not greater than 100 microns com- 
prising alumina which is substantially free 
from alpha-alumina at a temperature of 
800°C to 1200C\ 65 

46. A fibre having at least one dimension 
not greater than 100 microns comprising 
alumina which is substantially free from 
alpha-alumina at a temperature of 800°C 

to 1200°G 70 

47. A fibre as claimed in claim 46 in 
which the alumina crystallites have a size 
of 40 to 70 Angstrom units. 

48. A fibre as claimed in claim 47 where- 
in the alumina crystallite size is substantially 75 
maintained for up to six hours when the 
fibre is heated at 900°G 

49. A shaped body comprising alumina 
having at least one dimension not greater 
than 100 microns whenever prepared by a 80 
process claimed in any one of claims 1-44. 

50. A fibre comprising alumina or an 
alumina hydrate having a mean diameter 
from 0.5 to 5.0 microns whenever prepared 
by a process claimed in any one of claims 85 

I- 44. 

51. A fibre as claimed in claim 50 when 
in the form of a mat, blanket, felt, yarn or 
cloth. 

52. A fibre as claimed in claim 50 or 51 90 
comprising a catalyst material 

53. A fibre as claimed in any one of 
claims 50-52 comprising in addition zirconia, 
phosphorus pentoxide or boron trioxide. 

54. A fibre according to claim 46 sub- 95 
stantially as described herein. 

55. A fibre according to claim 46 sub- 
stantially as described in Example 1-5, 6-9, 

II- 13 and 15-17. 

56. A shaped body according to claim 45 100 
substantially as described herein with refer- 
ence to Examples 10 and 14. 

E. G. COOKE, 
Agent for the Applicants. 
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